Introduction 60
Scallops are bivalve mollusks belonging to the family Pectinidae. They do 61
Consequently, we select a partial region of the mitochondrial 16S rRNA 133 gene as a marker. Generally, the COI mitochondrial gene has been proposed as In order to confirm the authenticity of the labelling of processed scallops, twelve 163 samples were analyzed: three samples of canned A. irradians (labelled as "itaya-164 gai"), and three samples of canned M. yessoensis (labelled as "hotate-gai") were 165 purchased from a Japanese supermarket; three samples of boiled A. irradians 166 (labelled as "itaya-gai" and imported from China), and three samples of frozen A. 167 purpuratus (labelled as "concha de abanico") were purchased from a Peruvian 168 local market. 169 170
DNA extraction 171
From fresh samples, total genomic DNA was extracted using the standard 172 phenol-chloroform protocol, quantified and adjusted to a concentration of 100 173 ng/ l for PCR reactions. DNA from processed scallop samples was extracted 174 using the protocol described in Sokolov (2000) with minor modifications: briefly, 175 70 mg of tissue was soaked in distilled water for 10 minutes, transferred to a 1.5 176 ml microtube containing 400 l of TNES buffer (10 mM Tris-HCl at pH7.4, 10 mM 177 EDTA at pH 8, 125 mM NaCl, 0.5% SDS and 4M urea) and 10 l of proteinase K 178 (20mg/ml), mixed softly by vortexing and incubated for 2 h at 55 C. Then, 75 ml 179 of 3M sodium acetate (pH 5.2) was added and mixed by tube inverting. All 180 samples were incubated on ice for 10 min and centrifuged at 13,500 rpm for 15 To design species-specific primers for each scallop species, all complete 203 mitochondrial 16S rRNA gene sequences were multi aligned using MEGA 5.05 204 software (Tamura et al., 2011) . Genetic distances were calculated using the 205 Kimura-2 parameter method. Based on interspecific variations, one species-206 specific reverse primer was designed for each scallop (Table 2) amplify PCR products no larger than 700 bp (see Table 2 ). The forward primer 213 16S arl (Palumbi et al., 1991) was used as the common primer for all species in 214 all PCR reactions (Table 2) . Additionally, the complete mitochondrial 12S rRNA 215 gene of M. yessoensis and A. irradians and a partial region of the same gene from 216
A. purpuratus were multi aligned and two "universal" pectinid primers 217 (12SpectU forward and reverse) were designed (Table 2) 
Multiplex PCR amplification 222
Firstly, PCR amplification was standardized for each species-specific 223 primer separately. To check the specificity of the species-specific primers, they 224 were tested on both target and non-target species DNA. The optimum PCR 225 conditions were the following: 100 ng of template DNA, 0.2 mM each for dNTPs, 226 
Results and discussion 247
After the alignment of the complete mitochondrial 16S rRNA gene from 248 the scallop species studied herein, the lowest sequence divergence was found 249 between A. purpuratus and A. irradians (14 %, 167 variable sites, data not 250 shown). Nevertheless, this divergence allowed us to design a specific primer also 251 for these species. In this study, species-specific primers in combination with one 252 universal primer designed to amplify a partial fragment of the mitochondrial 16S 253 rRNA gene were successfully assessed for a reliable identification at species level 254 of fresh and processed scallop food samples. In the respective target species the 255 pool consisting of the reverse species-specific primer in combination with theforward common 16S arl primer and the universal 12SpectU forward and 257 reverse control primers, gave one species-specific product (the mitochondrial 258 16S rRNA fragment) and one higher size band (the mitochondrial 12S rRNA gene 259 fragment) amplified by the positive control primers (Fig. 1) , as expected. Instead, 260 PCR reactions containing non-target species DNA amplified only the positive 261 control amplicon, as expected too. 262
The positive control fragment from mitochondrial 12S rRNA gene ranged 263 from 616 to 660 bp, depending on species, (Fig. 1 and 2) . It showed whether a 264 failure in the amplification with species-specific primers in the absence of target 265 DNA was truly due to the primer species-specificity or to a failure in the overall 266 PCR reaction. Overall, the co-amplification of the positive control fragment was 267 very consistent in all multiplex reactions that included target and non-target 268
DNA. 269
No cross amplification (false positive) was observed when the species-270 specific primers were assayed with non-target species DNA (Fig. 1) . Different 271 PCR products were consistently amplified in fresh and processed samples of A. amplicon. By using our species-specific primers, all commercial food samples 282 labelled as "concha de abanico" (A. purpuratus, frozen) and "hotategai" (M. 283 yessoensis, canned) were found to contain the species declared in their labels. 284
Regarding to the product labelled as "itayagai", three canned and three boiled 285 samples (from Japan and China, respectively) were identified as A. irradians (bay 286 scallop). The use of the same common name for different species is a frequent 287 issue in marine processed food, especially when referred to products obtained 288 from foreign species. In fact, the same vernacular name can be referred to 289 different species or a single species may be diversely labelled depending on the 290 region or country (Barbuto et al., 2010) . For example, the baking scallop P. 291 albicans is widely known as "itayagai" in Japan, but the bay scallop A. irradians is 292 also known by the same vernacular name and sometimes referred as "America-293 itayagai" (Takahashi and Muroga, 2008) . Our results thus suggested that Chinese 294 bay scallop exported to Japan are sometimes labelled as "itayagai" due to 295 unintended misconception, which may cause confusion among consumers. The 296 use of similar names for different products introduced from one country to 297 another where a market niche already exists makes it difficult to enforce rules, 298 even if national food legislations indicate that the label must not mislead 299 consumers (FAO-Globefish, 2012). However, it must be specified that a real 300 misleading can be considered when there is a difference of quality traits among 301 different species. Thus, some species can have the same commercial name if 
